Comparable figures for colonic carcinoma showed no difference between men (75%) and women (77%).
Introduction
Carcinoma of the large bowel is the second most common malignant tumour in Great Britain but there have been few studies of its occurrence and course in the population of a defined area. The north-eastern (Grampian) region of Scotland is such an area, -and during 1968 help the long-term study of disease. We believe that we have traced every new case of carcinoma of the colon and rectum diagnosed in the region during 1968 and 1969 and have followed up all but two of these patients for seven years from diagnosis or until death intervened.
Nearly all patients in the region who require elective or emergency gastrointestinal operations are treated in one of the four general surgical units in Aberdeen: a few are treated in the district hospital in Elgin or in the two nursing homes in Aberdeen. The results reflect the outcome of standard surgical treatment in a combined teaching and district general hospital.
Materials and methods
All instances in which carcinoma of the colon or rectum was diagnosed for the first time in patients living in the landward area of the then North-eastern Regional Hospital Board during 1968 and 1969 were included. Sources of information used were (1) the Central Diagnostic Index of the Aberdeen Hospitals; (2) reports of all necropsies performed in Aberdeen; (3) biopsy or operation reports prepared in the university's department of pathology, which provides a morbid histology service for the whole region; (4) the North-east Regional Malignant Disease Register; (5) registrars of births, deaths, and marriages; and (6) all reports of a radiological examination that identified a carcinoma of large bowel.
In Table I groups the 433 patients according to age, sex, and site of tumour. A total of 289 patients (67%) were at least 65 years old, and 129 (30%) were 75 years or older. Carcinoma of the rectum showed the greatest prevalence in patients aged 65-74 years. The mean age at presentation was 681 ±SD12 0 years. Age did not differ significantly between patients undergoing radical and non-radical treatment, except that women given radical treatment for rectal cancer had a mean age of 64-3 years: p<0 03). Table II shows the sites of all tumours. was due largely to deaths in men with colonic cancer, one of whom died from anastomotic leakage, one from adhesive intestinal obstruction, and seven from cardiorespiratory complications.
PALLIATIVE-TREATMENT GROUP
As might be expected, only 26 (12%) of the 218 patients who did not receive radical treatment survived for more than one year after presentation, and only 7 (3%) were alive after two years. Four patients lived more than six years, one then dying from metastases from a carcinoma of the caecum. The three patients who lived more than seven years must have been wrongly classified: two men had adherent rectal tumours, thought to be incompletely removed, but the adhesions were presumably fibrotic; the third patient had a palpable nodule in the liver, but it was not subjected to biopsy.
RADICAL-TREATMENT GROUP
Although only half the patients received radical treatment, the much better outlook for this group (table V) warrants more-detailed examination.
Crude long-term survival rates in elderly populations only poorly indicate the effects of a disease or its treatment because they ignore the cause of death. In all age groups considered here men in the (24) 13 (3) 35 (8) 18 (4) 14 (3) 82 (19) 169 (39)
INCIDENCE
In the Grampian region during 1968-9, 433 patients had colorectal cancer diagnosed for the first time. The estimated population of the region was 441 100, so the yearly overall incidence of colorectal carcinoma was 49/100 000. (table I) .
The mean age at presentation was 68, and two-thirds of the patients were over 65 at diagnosis. Out of 18 patients diagnosed before they were 45, only six survived for over seven years, thus supporting the belief that young patients have a poor prognosis. 3 Distressingly, at the time of diagnosis half the patients (218) were either dead (10 cases) or already incurable by present methods (table IV; fig 1) . These included 38 who were unfit for any operation, 69 (16% of all patients in the series) whose tumours were irremovable, and 101 (23% of the whole series) who underwent palliative resection. These findings were closely similar to those in the Birmingham Region,4 where of over 12 000 patients, 52% were incurable at the time of diagnosis and 220% inoperable.
The operability rate was high in both colonic (900 ) and rectal cancer (88%), and the resectability rate averaged 73%.
Relatively fewer men with rectal tumours had a resection, possibly because in the depths of the male pelvis several tumours appeared to be fixed and were believed to be inoperable: the two long-term "incurable" survivors show that these adhesions may be inflammatory, and surgeons should not be too easily deterred.5
Comparing our figures with those from other centres discloses considerable differences. Few regional surveys are comparable with ours, and those from Birmingham,4 Malmo,6 and Connecticut7 are apparently the only ones based on a known population with a five-year follow-up. Table VIII gives as far as possible the results from these centres. Aberdeen and Malmo had the We chose a seven-year follow-up period after noting long survival of a few patients with metastatic disease, and indeed two of our patients lived for seven years before dying in this way. Since we could not determine Duke's grading in each case we grouped patients according to whether they had received radical or non-radical treatment. This proved to have great significance. When a patient was regarded as potentially curable at the time of resection, then, irrespective of the pathological grading of the tumour and spread to lymph nodes, the probability of surviving seven years without recurrence was 75-77% of normal expectation when the tumour was in the colon, 70%
when the patient was a woman with a rectal carcinoma, and 42% for a man with carcinoma of the rectum. Even though this last figure was due to intercurrent disease (table V) , not recurrence Comparing the five-year survival figures, corrected for age and sex, with those from other centres (table VIII) shows both similarities and differences. In the four regional surveys there is no explanation for the differences in operability and resectability and for the relatively low survival in the radical group at five years in the Birmingham region. Although the specialist centres at St Mark's Hospital, London,8 and at Leeds9 operated on far more patients and had a higher percentage of potentially curable patients, corrected survival in the radical group was similar to that in the regional surveys. The only feature common to all these reports was that men with carcinoma of the rectum fared less well than women, although there was no information whether this was due to intercurrent disease or to recurrent carcinoma.
The general picture of colorectal cancer in Britain appears to be as grave as when Slaney4 reported on the Birmingham region in the 1950s. In only half our patients was a radical operation with a view to cure possible. The results in this radical group, however, show the major part played by timely operation in colorectal cancer. Most deaths in this group were from liver metastases which were occult at the time of operation: hence adjuvant chemotherapy-possibly by postoperative portal-vein infusion 0-may further improve the results of operation.
Can anything be done for the half who present with ineradicable disease? The only action available at present is to achieve earlier diagnosis. That a long history before diagnosis does not adversely affect outcome only underlines the variability of malignancy between one patient and another. Knowing that a carcinoma is probably present for five years before it is clinically recognised" is a great stimulus to act on any suspicion of carcinoma and to initiate useful investigations. Some patients still report to the outpatient department only after they have complained for months of rectal bleeding or diarrhoea, and several of these have a palpable rectal tumour. Hospital doctors must remember the vital role of sigmoidoscopy in diagnosing rectal neoplasms just out of reach of the finger, the great importance of adenomas of the rectum or sigmoid,"' and that single contrast barium enemas may be misleading (and even double contrast enemas be difficult to interpret) in the proximal colon. ' Cardiac index increased in all patients from a mean of 1 8 to 2 6 1/min/m2 while pulmonary artery end-diastolic pressure fell significantly from 24 to 16 mm Hg. The adverse effects were small in most patients: heart rate Introduction Salbutamol is a relatively specific f32-adrenergic receptor agonist with important haemodynamic effects due principally to reduction in peripheral arteriolar tone.' The drug improves cardiac output in patients with severe left ventricular dysfunction after myocardial infarction but has little effect on left ventricular filling pressure.2 Most patients with a critical haemodynamic state after infarction have both reduced output and pulmonary oedema with excessive filling pressure; salbutamol is therefore of limited value. Nitroprusside has been recommended because it reduces both arteriolar and venous tone and decreases filling
